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In the past decades, the sophisticationof treatments for diabetes has increaseddramatically, and evidence for effective
interventions has proliferated. As a result,
it is now possible to achieve excellent
glucose control and reduce the risk of
many of the complications associated
with the disease. Despite these advances,
however, many people with diabetes have
less than optimal metabolic control and
continue to suffer from preventable com-
plications. The gap between optimal
evidence-based medicine and actual prac-
tice can be great, dependent not only on
the ability of the clinician to make
changes in practice patterns but also on
the central role of the patient in im-
plementing optimal management plans
in daily life. With recognition of the
centrality of patients’ actions to achieve
optimal outcomes must come awareness
that those actions reﬂect much more than
simple “self-control.” In addition to indi-
vidual characteristics, the environment in
which behaviors are enacted has great in-
ﬂuence, from family eating patterns to the
design of neighborhoods to workplace
and national health policies. For patients
and clinicians, these factors create the
context or environment in which behav-
iors are enacted.
Diabetes provides a prime example of
this fundamental interaction of individual
characteristics with the ecological or con-
textual factors. For example, Pima Indi-
ans living in the U.S. have the highest
prevalence of type 2 diabetes of any
population in the world, yet Pimas living
traditional lifestyles in Mexico have rela-
tively low levels of diabetes. Ample evi-
dence links genetics to diabetes within the
Pima population, but exposure to an
obesogenic environment is critical to ex-
pression of this very strong genetic pro-
pensity (1).
This interplay between the individual
and the context in which he or she
behaves is commonly cited in discussions
of personal health choices and health and
social policies. These perspectives have
shifted in important ways over the past
few decades. Previously, we thought that
simply providing information would
change health care and health behaviors.
It was widely held that all that was
necessary to change clinical practice was
to inform doctors of the reasons or re-
search behind recommendations and that
changing individual health behavior was a
simple matter of explaining the impor-
tance of performing speciﬁc actions. In
the later decades of the twentieth century,
this view of clinicians and patients as
obedient adopters of facts and recom-
mendations was replaced by two some-
what divergent viewpoints: those
emphasizing characteristics of the indi-
vidual versus those emphasizing the role
of the broader contexts of economics,
communities, organizations, cultures,
and policies. This report will examine
each of these in turn, before considering
the synthesis of individual and context
in a twenty-ﬁrst century perspective of
multilevel, multichannel inﬂuences. This
consideration will include implications
and lessons for clinical practice and de-
velopment of improved approaches to
promoting engagement in diabetes care,
effective diabetes self-management, and
quality of life among those with the
disease.
The individual perspectivedDi-
abetes exempliﬁes as much as any chronic
disease the extent to which individuals’
behaviors inﬂuence outcomes. The be-
haviors of the individualddiet, energy
expenditure, medication takingdhave a
direct impact on the fundamental disease
process of energy metabolism. Thus, it is
fundamental that behavior and biology,
medical treatment and patient actions
will interact to guide the course of the
disease.
This is reﬂected in the development of
what is considered standard of care in
diabetes: self-management education that
includes group and/or individual sessions
educating patients as to the nature of
diabetes and its management, setting
speciﬁc behavioral objectives for im-
proved management, teaching skills for
achieving those objectives, and support-
ing an iterative process of attempting new
self-management practices, monitoring
their success, revising plans, and attempt-
ing revised plans (2,3). Application of this
generalmodel has been shown to improve
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The focus on the importance of the in-
dividual has been accompanied by changes
in the view of the patient’s role in diabetes
care. “Compliance” was seen as “the extent
towhich a person’s behavior coincideswith
medical advice” (7). “Noncompliance” was
often attributed to personal qualities of pa-
tients, such as denial, lack of will power or
discipline, or willful decisions not to follow
the clinician’s recommendations. In the
1980s, work on self-management (8)
stressed the agency of the individual, and
the term “compliance”was replaced by “ad-
herence.” This may seem a superﬁcial
change, but “adherence” was intended to
emphasize the “active, voluntary, and col-
laborative involvement of the patient in a
mutually acceptable course of behavior to
produce a therapeutic result” (9).
The term “adherence” has itself been
criticized because of its implication of a
dictated treatment plan to which the pa-
tient is expected to adhere, rather than a
focus on the active role of the patient in
making daily decisions and guiding their
diabetes management (10). Moving
beyond a presumed single path to which
to adhere, “patient empowerment” seeks a
collaborative approach to helping pa-
tients make sense of their disease, develop
personal goals for its management, and
make daily decisions in tuning their man-
agement to current circumstances (11).
Key among the principles of empow-
erment is that the majority of diabetes
care is implemented by the individual
with the disease, and, in this context, the
role of the health care team is to support
the patient/decision maker through on-
going diabetes expertise, education, and
psychosocial support. Additionally, em-
powerment emphasizes the importance of
objectives being personally meaningful
and freely chosen, the uniqueness of
each individual’s situation so that ap-
proaches are tailored, and the capacity
of all people tomake choices that enhance
the quality of their lives (11).
Although truly comprehensive care in
many cases will need a redesigned care
system, there are elements that can be
meaningfully implemented in almost any
existing system of care. These start with
how we approach establishing therapeu-
tic goals with our patients (Table 1).
Central to empowerment is a less
hierarchical relationship between clinician
and patient and a collaborative approach to
goal setting. Patients’ reports of shared de-
cision making are associated with agree-
ment in selecting treatment goals and
strategies and improved patient assessment
of their own self-management and self-
efﬁcacy, suggesting the importance of
shared decisionmaking to patients’ engage-
ment in their diabetes care (12).Of growing
interest is the possibility that technology
may enhance empowerment, such as
through computerized individual assess-
ment to support efﬁcient goal setting and
attention to patient-selected goals (13).
Speciﬁc approaches to collaborative
goal setting include selection of goals or
objectives according to individuals’ per-
ception of their ability to actually achieve
them (i.e., self-efﬁcacy) (3). Motivational
interviewing is an intervention to address
the ambivalence that individuals may
have about behavior change and to re-
solve discrepancies between their values
or goals and their behaviors. Motivational
interviewing, which has been shown to
improve glucose control in adults (14)
and in adolescents (15) and to enhance
weight loss (16), differs from more “coer-
cive” or externally driven methods for
motivating change. It does not try to im-
pose change that may be inconsistent
with the person’s own values, beliefs, or
wishes, but rather supports change in a
manner congruent with the person’s
own values and concerns. Interventions
to increase intrinsic motivation for self-
management improve glycemic control,
expandperceived competence inmanaging
diabetes, and increase self-management
behaviors such as glucose monitoring (17).
Negative emotion and healthy
coping
Psychological problems that are more
prevalent in persons with diabetes, such
as anxiety, depression, and eating disor-
ders, are associated with lower levels of
self-management behaviors in both
youths and adults (18). Many persons
with diabetes experience a variety of psy-
chological problems or distress, and this
distress may interfere with diabetes man-
agement. Although health care providers
recognize that psychological problems
adversely affect adherence, many do not
feel conﬁdent in their ability to identify
psychological problems in their patients
or to intervene effectively with them (19).
Research on healthy coping, one of
the AADE7 Self-Care Behaviors, has iden-
tiﬁed beneﬁts of a variety of interventions.
Self-management education and other
approaches to improving general diabetes
care tend to improve quality of life and
emotional status. A wide range of interven-
tion approaches, including problem solv-
ing therapy (20), cognitive behavioral and
related psychotherapeutic approaches,
family approaches, and group interven-
tions have been shown to improve emo-
tional status among those with diabetes
(21) and among those with both clinical
depression and diabetes (22).
Clinicians
Just as the patient’s experiencewith diabetes
is shaped by individual characteristics, so is
that of the clinician who delivers diabetes
care. Clinician behavior is not just the re-
ﬂection of static characteristics of the pro-
fessional, but it also reﬂects the clinician’s
skills and active engagement with new de-
velopments of diabetes management. For
example, clinicians who pursue a shared
decision-making approach with patients
achieve improved outcomes (23). Other
ways in which the individual clinician can
learn to be more effective in changing pa-
tient behaviors include improved inter-
viewing and counseling skills. Findings
regarding the inﬂuence of the clinician’s
interactions with the patient during the
medical encounter on chronic diseaseman-
agement and metabolic control (24,25) led
to studies examining how these might be
enhanced (26).
ContextdComplementary to research
emphasizing the roles of individuals
(both patients and clinicians) is evidence
articulating the role of social and other
contexts surrounding the individual (27).
A framework for understanding how a
range of broad contextual factors inﬂuen-
ces individuals and their behaviors is the
ecological model (28), as schematized in
Fig. 1. In this model, the individual (both
psychological and biological aspects) op-
erates within the context of family,
friends, and small groups, which are, in
turn, embedded within several layers of
larger social contexts.
Just as people inﬂuence their families
and are inﬂuenced by them, families in-
ﬂuence communities and vice versa, and so
on among governments, cultures, and over-
all society. Thus, an important principle of
the ecological model is that factors at differ-
ent levels inﬂuence each other, and these
interlevel inﬂuences are often reciprocal.
At the individual level, studies have
shown that social isolation (e.g., lacking
someone with whom to discuss personal
matters or to call on for a favor) has effects
464 DIABETES CARE, VOLUME 36, FEBRUARY 2013 care.diabetesjournals.org
Empowering behavior change in diabetes
on mortality comparable to those of
cigarette smoking (29). Socioeconomic
inﬂuences are observed at the individual
level, as low socioeconomic status, low
educational level, and ethnic minority
status (often confounded by lower
socioeconomic status and education) are
associated with lower levels of treatment
plan adherence and greater diabetes-related
morbidity (30).
Among the higher levels of the eco-
logical model are what has come to be
called the “social determinants” of health.
At the level of the community, the likeli-
hood of obesity is 1.45 times greater in
neighborhoods with only convenience
stores than in neighborhoods that contain
supermarkets, after controlling for sex,
Table 1dRecommendations for health care providers
Frame collaborative goal setting in a full, shared understanding of the
patient’s clinical status including comorbidities, culture and values,
family, and social and community environment.
A collaborative care model emphasizes that clinicians help their patients
to set goals and provide ongoing support for optimal patient self-
management behaviors over time (1,2). It is important to mutually
establish what goals of therapy are realistic for a given individual,
accounting for his or her personal, contextual situation. Patients and
health care clinicians cannot collaboratively develop individualized
behavior change goals without ﬁrst considering the context in which
patients respond to their environment. For example, a patient whose
health plan provides membership to a local ﬁtness center may not be
burdened by the cost or lack of access to ﬁtness programs, but goal-setting
considerations may include other exercise-related barriers such as long
work hours, lack of child care, or fatigue.
Be open-minded to patient choices, even if they are not what you
consider to be best practice.
Small interventions, if consistently done, can have a signiﬁcant impact.
For example, patients who initially resist changing from sweetened to
unsweetened beverages might begin the transition with a goal to reduce
sweetened beverage consumption by one serving a day. Drawing hard
lines is likely to result in a decrease in communication about behaviors
that may negatively impact therapeutic outcomes.
Ensure that the patient receives adequate training and support to
encourage self-management.
Take time to learn about your local resources and clearly explain to
patients why self-management education and support will help them.
The following websites list diabetes self-management education
programs thatmeet theNational Standards for Diabetes Self-Management
Education and Support: American Diabetes Association Education
Recognition Program at www.diabetes.org/ﬁndaprogram and American
Association of Diabetes Educators Diabetes Education Accreditation
Program at www.diabeteseducator.org.
Encourage participation in community programs. Peer groups help patients adapt workable solutions in an atmosphere of
mutual support. Some patients feel more comfortable sharing their
experiences in the anonymous setting of internet chat rooms and support
groups. Lay health coaches often have considerable training providing
culturally relevant support.
Review laboratory and biometric data with the patient as part of goal
setting and support.
In particular, patients should know their A1C, BMI, blood pressure, lipid
levels, the target values, and the management options for reaching the
target values. For example, after discussing why it is important to monitor
and improve lipid levels as part of diabetes treatment, the clinician and
patient may map out a plan to improve lipid levels that may include
medication, food-related and/or exercise changes. By setting realistic
expectations for the next visit, the patient will view laboratory tests as
feedback instead of judgment.
Take stock and renew or revise the plan at each visit. A well-intentioned goal to walk for exercise may need to be reevaluated
because of the ice in winter or high humidity of summer. Achieving
a small, initial goal can signal the next incremental step. Likewise, self-
determined goals may need to be revised in the context of depression,
mourning, or even unemployment.
Recognize that the behaviors involved in managing or preventing
diabetes are dynamic and multidimensional.
Patients may be able to follow one aspect of the treatment plan but not
others. For example, the same patient who never misses a dose of
a medication seen as beneﬁcial may not modify food choices or keep
health care appointments. Diabetes care requires a truly collaborative
approach where patients and clinicians relate as equals. The choices
affecting the health and well-being of a person with diabetes are
ultimately made by that person in the context of his or her daily life. As
long as the individual has been fully supported, the consequences of these
choices belong to the person as well (11).
care.diabetesjournals.org DIABETES CARE, VOLUME 36, FEBRUARY 2013 465
Marrero and Associates
race, age, income, education, and physi-
cal activity (31). Similar relationships
have been found for varied health indica-
tors linked with neighborhood design,
such as walkability and access to recrea-
tional and health facilities (32,33). That
neighborhood environments may be
causally related to health outcomes was
demonstrated by a randomized trial of
housing vouchers for women living in
low-income neighborhoods. Compared
with women given standard vouchers,
those randomized to receiving housing
vouchers that could only be used to
move to higher income neighborhoods
had lower rates of severe obesity and
hyperglycemia a decade later (34). At
the level of policies, states’ school policies
affecting food services and nutrition are
signiﬁcantly associated with prevalence
of obesity among youth even after con-
trolling for state-level measures of ethnic-
ity and income (35). In one study among
developed countries, income inequality
was highly correlated with each country’s
diabetes-related mortality (36).
Of course, organizational contexts
and systems also inﬂuence clinicians’ be-
havior. Reimbursement policies limit the
time for face-to-face encounters, may not
support interventions by members of the
team other than physicians, and provide
strong disincentives for diabetes manage-
ment support interventions outside the
walls of the clinic. Thus, from the ecolog-
ical perspective, adoption of key behav-
iors by both clinicians and patients is
driven by a complex of organizational, so-
cial network, and other inﬂuences sur-
rounding them (28). In this regard,
therapeutic decisions need to consider
how context will inﬂuence their adop-
tion.
Ongoing support for diabetes
management
A topic that links a focus on the individual
with the importance of the individual’s
context is the facilitation and encourage-
ment of the 24/7 ongoing diabetes man-
agement that must take place in homes,
families, neighborhoods, workplaces, and
organizations outside of the health care
arena. The effects of patient education
alone generally wane after about 6
months so that individuals need diabetes
self-management support following self-
management education to continue to im-
plement and sustain the behaviors needed
to manage their illness in the context of
their lives (37). As long ago as 1968, early
leaders in behavior modiﬁcation urged
that maintenance of behavior change
“should be programmed rather than
wished for or lamented” (38). However,
in spite of the evidence pointing to the
need for ongoing support, most research
addresses initiating behavior change, not
sustaining it. For example, a search of
PubMed (10 September 2012) for articles
with “diabetes” (or “diabetic”) and “self-
management” in their titles or abstracts
yielded 1,952 responses. A subsequent
search with these terms and cognates of
“sustain” or “maintenance” yielded only
248, or 13% as many.
In 2012, the National Standards for
Diabetes Self-Management Education and
Support were not only renamed to re-
inforce the importance of support but
were strengthened to position support
as a key element of self-management (37).
There are proven feasible approaches to
providing ongoing follow-up and sup-
port, including nurse follow-up by tele-
phone (39,40) as well as through
community health workers with various
skill levels (41,42).
In spite of guidelines encouraging
ongoing support and feasible models for
implementation, follow-up and support
are aspects of self-management that are
least frequently provided (43). Medicare’s
initial diabetes self-management training
beneﬁt includes 10 h of group diabetes
self-management education plus an addi-
tional hour for insulin administration
education by a recognized/accredited pro-
vider. The initial medical nutrition therapy
beneﬁt includes 3 h of group or individual
medical nutrition therapy by a certiﬁed
provider. Follow-up services are limited
to 4 h of contact and support per year (2
h of diabetes self-management education, 2
h of medical nutrition therapy), unless
there is a change in therapy (44). A recent
study of Medicare, Medicaid, and private
insurance found that, with the exception
of on-demand features such as nurse an-
swering lines, coverage of support for self-
management was minimal (45).
Social inﬂuences
A prime example of the study of contexts
has been in the roles of families of chil-
dren and youth with type 1 diabetes (46).
This has lead to interventions that en-
courage effective attention by the family
to a member’s type 1 diabetes, shown to
result in improved clinical as well as qual-
ity-of-life indicators (47–49). The inﬂu-
ence of friends has also been widely
studied, with evidence for the beneﬁts of
friends’ support as well as the negative
effects of conﬂicts with friends (50).
One strategy for marshaling social
inﬂuences to provide ongoing diabetes
self-management support is through peer
support through lay health workers and
community health workers and similar
interventions (41,51). A 2006 review of
peer support in diabetes management rec-
ognized positive effects in terms of im-
proved self-management behaviors and
indicators of clinical status (52), whereas a
WorldHealthOrganization report laid out
the rationale and evidence for peer sup-
port in diabetes and identiﬁed important
directions for research and program devel-
opment (53). Studies have found promis-
ing results in metabolic control and
quality of life of peer support provided
by a trained peer to others with diabetes,
through dyads providing reciprocal sup-
port, through groups, in community and
clinical settings, and in combinations of
all of these (54,55).
Organizations, communities, and
culture
There is increasing evidence supporting
the use of ecological and community
approaches for health promotion. This
includes the success of long-term, mul-
tilevel community approaches to cardio-
vascular disease risk reduction in
Finland (56); reduced prevalence of
smoking and smoking-related mortality
in California associated with compre-
hensive, multilevel campaigns to pro-
mote nonsmoking (57); and a recent
multilevel, multisector program to re-
duce childhood obesity entitled “Shape
Up Somerville” (58).
Figure 1dEcological model of health behav-
ior. Adapted from Fisher et al. Behavioral
science research in the prevention of diabetes:
status and opportunities. Diabetes Care
2002;25:599–606.
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Project DIRECT (Diabetes Interventions
Reaching and Educating Communities
Together), the ﬁrst and largest compre-
hensive community-based diabetes pro-
ject in the U.S., aimed to demonstrate the
effectiveness of a model diabetes program
for state and local health departments to
reduce the burden of diabetes and its
complications through a high level of
community involvement and with cultur-
ally appropriate interventions. Interven-
tions were targeted in health promotion to
improve diet and physical activity, out-
reach to improve case ﬁnding and aware-
ness, and diabetes care to improve access
and quality (59). In addition to improve-
ment in some health outcomes, the project
offered many important lessons about the
development of community partnerships
as an approach to diabetes interventions
(60).
Clinicians and their ecology
The importance of the quality of the
patient-doctor relationship is reﬂected in
ﬁndings that those who are satisﬁed with
their relationship with their doctors have
better adherence to diabetes treatment
plans (61), whereas patients who rate
their clinician communication as poor
have lower adherence rates to oral medi-
cations and self-monitoring of blood glu-
cose (62). In considering such ﬁndings, it
is important to recognize that the ecolog-
ical model applies not only to patients but
also to clinicians who work within the
context of competing time demands, ﬁ-
nancial disincentives for behavior change
counseling, and lack of resources for on-
going self-management support. This
highlights the importance of systems
that facilitate the provision of support
for behavior change.
Research such as that on Wagner’s
Chronic Care Model indicates the value
of restructuring the delivery of clinical
care (63). A number of speciﬁc system-
level strategies have been shown to im-
prove care. Social support provided by
nurse case managers can promote health-
ier eating, medication taking, self-
monitoring of blood glucose, and weight
loss (64). Having regular, frequent con-
tact with patients by telephone promoted
following the treatment plan and ach-
ieved improvements in glycemic control,
lipids, and blood pressure (65). Another
approach to restructuring care is the
group medical visit (66,67), in which pa-
tients with diabetes are scheduled for a
group visit in a 2- or 3-h block of time.
Individual medical visits are embedded
within this group visit that also includes
educational and supportive discussions.
Comprehensive approaches to
improving a range of diabetes care serv-
ices, including written materials, outpa-
tient programs, Web-based programs,
telephone/nurse case management, ﬁnan-
cial incentives for physicians who met
guidelines, and patient incentives for
annual eye exams led to improvements
in a variety of outcomes (68). The empha-
sis on such integration of comprehensive
clinical and self-management services is
relatively recent in health care, with the
trend toward outcome-based reimburse-
ment. However, audits of health plans of
major employers (69) show only modest
implementation and little support for
such elements of care, and 60–70% of pa-
tients with diabetes report not having re-
ceived self-management interventions
(70).
A prominent approach to reorganiz-
ing primary care is the Patient-Centered
Medical Home (PCMH), which has
shown encouraging evidence for the ben-
eﬁts in diabetes care (71). At the organi-
zational level, the PCMH includes
resources such as electronic medical re-
cords, evidence-based algorithms and
care plans, and ties to referral sources
and other community-based resources
for patients. The interdisciplinary, collab-
orative team is often emphasized as the
central characteristic of the PCMH. Re-
ﬂecting an ecological perspective, the
team can be seen as an organizational-
level intervention that then inﬂuences






century, behavioral science has come to
an integration of the agency of the in-
dividual patient or clinician with recog-
nition of the multiple determinants of
individuals’ choices and behaviors. This
reﬂects the broader emphasis on interac-
tions between individual and contextual
characteristics that is emerging across the
life sciences.
That systems and organizations and
policies are important determinants of
behavior does not, in and of itself, di-
minish the agency of the individual.
Rather, it points to the importance of
systems, organizations, and policies that
enhance agency and engagement of pa-
tients in their health and of professionals
in effective and health-promoting practi-
ces. Far beyond viewing the authority of
the physician as the key consideration in
treatment acceptance and professional
satisfaction, research such as that on the
PCMH has begun to articulate how effec-
tive systems of team care lead to both
better outcomes and greater professional
as well as patient satisfaction with health
care practice. In a parallel manner, re-
search on patient education and care has
gone beyond treating the patient as exist-
ing in a vacuum, without consideration of
context, and has recognized how inter-
ventions that address the resources and
support patients’ need for living with di-
abetes enhance both clinical outcomes
and quality of life (72–74).
From the perspective of the ecological
model of diabetes, it is not a matter of
isolating the patient’s responsibility, the
clinician’s responsibility, or the environ-
ment’s responsibility; responsibility is in-
extricably multidimensional and diffuse.
What is important is how we collaborate
in our contexts to achieve shared goals.
Consider for example decision making
among varied and expensive preventive
and treatment approaches. National pol-
icy will be unable to make available to all
every health intervention that might pos-
sibly help an individual. Similarly, clini-
cians are unable to do all they might like
for all of their patients. To avoid choices
being experienced as arbitrary and bu-
reaucratic, policy makers, professionals,
and patients will need to achieve a shared
understanding of being mutually subject
to broad ecological inﬂuences and then
work collaboratively for meaningful goals
within that understanding.
Still early in the twenty-ﬁrst century,
we can anticipate profound changes in
our understanding, clinical treatment,
and behavioral management of diabetes
in the years to come. Biological develop-
ments are likely to illuminate key under-
pinnings of diabetes in genetics and
metabolism and point the way toward
much sharper deﬁnition of key genotypes
and their phenotypic variants. This may
lead towardmuchmore speciﬁc and “per-
sonalized” medical treatments. If person-
alization yields greater reliability of
beneﬁt, these treatments should recruit
much greater adherence than those of
the twentieth century that delivered often
uncertain beneﬁt. That is, biological prog-
ress will promote behavioral improve-
ments in care.
At the same time, biological progress
will add complexity to the landscape of
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diabetes and its care, providing new
challenges for patient education and
behavioral medicine. Individuals will be
greatly challenged to make sense of an
enormous amount of information about
their own genotypes and related strengths
and vulnerabilities and to integrate pre-
vention and screening for numerous
diseases. They will need to adopt man-
agement regimens for the multiple
chronic conditions that longer life pro-
vides, each of which, as diabetes, is likely
also to experiencemore nuanced and thus
more complicated treatment. Developing
ways of sharing information, teaching
more complicated skills, and supporting
lifelong behavior change will be as
important a frontier as medical advances.
Complementary to the technical and
biological breakthroughs of twenty-ﬁrst
century medicine will be conceptual
breakthroughs in behavioral science. We
are just beginning to grasp the importance
of the connections among humans and
the contexts that surround us.We see this
in our struggles to understand globaliza-
tion of business, of our economies, and of
our ecologies. Technical advances inter-
connect us in ways hardly imagined just a
few decades ago. We used to see human
relationships and social networks as
amorphous, arcane, and not relevant to
health. Now we understand their funda-
mental impact on mortality (29) and their
roles subtending important contributors
to health such as obesity and smoking
(75). As we learn to talk about our social
and other contexts, we will learn better
how to engage them in efforts to help
each other lead healthier lives. The mar-
riage of cutting edge technologies with
deeper understanding of human relation-
ships will yield more powerful ways of
helping individuals understand them-
selves and behave in healthy ways.
ConclusionsdDiabetes is a challeng-
ing condition, both to live with and to
treat. It exempliﬁes the role of behavior in
numerous ways, starting with how key
behaviors directly inﬂuence the funda-
mental disease process of glucose metab-
olism. It is unique among chronic
conditions in the extent to which achiev-
ing optimal control requires the coordi-
nation of both patients and clinicians.
This article has illuminated the impor-
tance of clinicians understanding the in-
dividual characteristics of their patients
and their perspectives in developing mu-
tually accepted treatment goals. It also
points to the need to consider contextual
factors that impact virtually all of diabetes
management. The complexity of diabetes,
its impacts ondiverse aspects of individuals’
activity, its roots in urbanization and a plen-
tiful food supply and other developments of
our societies, and its global burden will
make it a prime ground for the emergence
of these many trends. The recognition of
how individual patients and clinicians are
reciprocally inﬂuenced by their contexts
provides the template for exciting advances
in health in the rest of the century.
AcknowledgmentsdThe consensus de-
velopment conference was supported by a
grant to the American Diabetes Association
from Sanoﬁ. The sponsor had no input into the
development or content of the report. No
other potential conﬂicts of interest relevant to
this article were reported.
The authors thank Sue Kirkman, MD, from
the American Diabetes Association, for gath-
ering the working group, arranging for the
consensus conference, and assisting with the
manuscript and Diane Nitzki-George, PharmD,
for her assistance with assembling and editing
the manuscript.
References
1. Pratley RE. Gene-environment interactions
in the pathogenesis of type 2 diabetes
mellitus: lessons learned from the Pima
Indians. Proc Nutr Soc 1998;57:175–181
2. The RobertWood Johnson Foundation and
the Center for the Advancement of Health.
Essential Elements of Self-Management Inter-
ventions. Washington, DC, CFAH Publi-
cations, 2001
3. Lorig KR, Holman H. Self-management ed-
ucation: history, deﬁnition, outcomes, and
mechanisms. Ann Behav Med 2003;26:1–7
4. Hawthorne K, Robles Y, Cannings-John R,
Edwards AG. Culturally appropriate
health education for type 2 diabetes mel-
litus in ethnic minority groups. Cochrane
Database Syst Rev 2008(3):CD006424
5. Norris SL, Engelgau MM, Narayan KM.
Effectiveness of self-management training
in type 2 diabetes: a systematic review of
randomized controlled trials. Diabetes
Care 2001;24:561–587
6. Norris SL, Lau J, Smith SJ, Schmid CH,
Engelgau MM. Self-management education
for adults with type 2 diabetes: a meta-
analysis of the effect on glycemic control.
Diabetes Care 2002;25:1159–1171
7. Haynes RB, Taylor DW, Sackett DL. Com-
pliance inHealthCare. Baltimore,MD, Johns
Hopkins University Press, 1979
8. Etzwiler DD. Diabetes management: the
importance of patient education and par-
ticipation. Postgrad Med 1986;80:67–72
9. Meichenbaum D, Turk DC. Facilitating
Treatment Adherence: A Practitioner’s
Guidebook. New York, PlenumPress, 1987
10. Glasgow RE, Anderson RM. In diabetes
care, moving from compliance to adher-
ence is not enough: something entirely
different is needed. Diabetes Care 1999;
22:2090–2092
11. Funnell MM, Anderson RM. Empower-
ment and self-management of diabetes.
Clin Diabetes 2004;22:123–127
12. Heisler M, Vijan S, Anderson RM, Ubel
PA, Bernstein SJ, Hofer TP. When do pa-
tients and their physicians agree on di-
abetes treatment goals and strategies, and
what difference does it make? J Gen Intern
Med 2003;18:893–902
13. Glasgow RE, La Chance PA, Toobert DJ,
Brown J, Hampson SE, Riddle MC. Long-
term effects and costs of brief behavioural
dietary intervention for patients with di-
abetes delivered from the medical ofﬁce.
Patient Educ Couns 1997;32:175–184
14. Williams GC, Freedman ZR, Deci EL.
Supporting autonomy to motivate pa-
tients with diabetes for glucose control.
Diabetes Care 1998;21:1644–1651
15. Channon SJ, Huws-Thomas MV, Rollnick
S, et al. A multicenter randomized con-
trolled trial of motivational interviewing
in teenagers with diabetes. Diabetes Care
2007;30:1390–1395
16. West DS, DiLillo V, Bursac Z, Gore SA,
Greene PG. Motivational interviewing
improves weight loss in women with type
2 diabetes. Diabetes Care 2007;30:1081–
1087
17. Zoffmann V, Lauritzen T. Guided self-
determination improves life skills with
type 1 diabetes and A1C in randomized
controlled trial. Patient Educ Couns 2006;
64:78–86
18. Peyrot M, McMurry JF Jr, Kruger DF. A
biopsychosocial model of glycemic con-
trol in diabetes: stress, coping and regi-
men adherence. J Health Soc Behav 1999;
40:141–158
19. Peyrot M, Rubin RR, Lauritzen T, Snoek
FJ, Matthews DR, Skovlund SE. Psycho-
social problems and barriers to improved
diabetes management: results of the Cross-
National Diabetes Attitudes, Wishes and
Needs (DAWN) Study. Diabet Med 2005;
22:1379–1385
20. Hill-Briggs F, Gemmell L. Problem solving
in diabetes self-management and control:
a systematic review of the literature. Di-
abetes Educ 2007;33:1032–1050
21. Thorpe CT, Fahey LE, Johnson H,
Deshpande M, Thorpe JM, Fisher EB.
Facilitating healthy coping in patients
with diabetes: a systematic review. Di-
abetes Educ 16 October 2012 [Epub
ahead of print]
22. van der Feltz-Cornelis CM, Nuyen J,
Stoop C, et al. Effect of interventions for
major depressive disorder and signiﬁcant
depressive symptoms in patients with
468 DIABETES CARE, VOLUME 36, FEBRUARY 2013 care.diabetesjournals.org
Empowering behavior change in diabetes
diabetes mellitus: a systematic review and
meta-analysis. GenHosp Psychiatry 2010;
32:380–395
23. Parchman ML, Zeber JE, Palmer RF. Partic-
ipatory decision making, patient activation,
medication adherence, and intermediate
clinical outcomes in type 2 diabetes:
a STARNet study. Ann Fam Med 2010;8:
410–417
24. Kaplan SH, Greenﬁeld S, Ware JE Jr.
Assessing the effects of physician-patient
interactions on the outcomes of chronic
disease. Med Care 1989;27(Suppl.):
S110–S127
25. Roter DL, Stewart M, Putnam SM, Lipkin
M Jr, Stiles W, Inui TS. Communication
patterns of primary care physicians. JAMA
1997;277:350–356
26. Stetson BA, Pichert JW, Roach RR, Lorenz
RA, Boswell EJ, Schlundt DG. Registered
dietitians’ teaching and adherence pro-
motion skills during routine patient ed-
ucation. Patient Educ Couns 1992;19:
273–280
27. Fisher EB. The importance of context in
understanding behavior and promoting
health. Ann Behav Med 2008;35:3–18
28. Sallis JF, Owen N, Fisher EB. Ecological
models of health behavior. In Health Be-
havior and Health Education: Theory, Re-
search, and Practice. 4th ed. Glanz K,
Rimer BK, Viswanath K, Eds. San Fran-
cisco, Jossey-Bass, 2008, p. 462–484
29. Holt-Lunstad J, Smith TB, Layton JB. So-
cial relationships and mortality risk:
a meta-analytic review. PLoS Med 2010;7:
e1000316
30. Delamater AM, Jacobson AM, Anderson
BJ, et al.; Psychosocial Therapies Working
Group. Psychosocial therapies in diabetes:
report of the Psychosocial Therapies
Working Group. Diabetes Care 2001;24:
1286–1292
31. Morland K, Diez Roux AV, Wing S. Su-
permarkets, other food stores, and obesity:
the Atherosclerosis Risk in Communities
Study. Am J Prev Med 2006;30:333–339
32. Huston SL, Evenson KR, Bors P, Gizlice Z.
Neighborhood environment, access to
places for activity, and leisure-time phys-
ical activity in a diverse North Carolina
population. Am J Health Promot 2003;18:
58–69
33. Ewing R, Schmid T, Killingsworth R, Zlot
A, Raudenbush S. Relationship between
urban sprawl and physical activity, obe-
sity, and morbidity. Am J Health Promot
2003;18:47–57
34. Ludwig J, Sanbonmatsu L,Gennetian L, et al.
Neighborhoods, obesity, and diabetesda
randomized social experiment. NEngl JMed
2011;365:1509–1519
35. Nanney MS, Nelson T, Wall M, et al. State
school nutrition and physical activity
policy environments and youth obesity.
Am J Prev Med 2010;38:9–16
36. Pickett KE, Kelly S, Brunner E, Lobstein T,
Wilkinson RG. Wider income gaps, wider
waistbands? An ecological study of obe-
sity and income inequality. J Epidemiol
Community Health 2005;59:670–674
37. Haas L, Maryniuk M, Beck J, et al.; on
behalf of the 2012 Standards Revision Task
Force. National standards for diabetes self-
management education and support. Di-
abetes Care 2012;35:2393–2401
38. Baer DM, Wolf MM, Risley TR. Some
current dimensions of applied behavior
analysis. J Appl Behav Anal 1968;1:91–97
39. Kim HS, Oh JA. Adherence to diabetes
control recommendations: impact of
nurse telephone calls. J Adv Nurs 2003;
44:256–261
40. Piette JD, Weinberger M, Kraemer FB,
McPhee SJ. Impact of automated calls
with nurse follow-up on diabetes treat-
ment outcomes in a Department of Vet-
erans Affairs Health Care System:
a randomized controlled trial. Diabetes
Care 2001;24:202–208
41. Swider SM. Outcome effectiveness of
community health workers: an integrative
literature review. Public Health Nurs
2002;19:11–20
42. Davis KL, O’Toole ML, Brownson CA,
Llanos P, Fisher EB. Teaching how, not
what: the contributions of community
healthworkers to diabetes self-management.
Diabetes Educ 2007;33(Suppl. 6):208S–
215S
43. Glasgow RE, Eakin EG, Fisher EB, Bacak
SJ, Brownson RC. Physician advice and
support for physical activity: results
from a national survey. Am J Prev Med
2001;21:189–196
44. Department of Health and Human Serv-
ices; Centers for Medicare & Medicaid
Services; Medicare Learning Network.
The guide to Medicare preventive serv-
ices. 4th ed. [PDF online], 2011, p. 115–
133. Available from https://www.cms.gov/
MLNProducts/downloads/mps_guide_
web-061305.pdf. Accessed 29 February
2012
45. Carpenter DM, Fisher EB, Greene SB.
Shortcomings in public and private insur-
ance coverage of diabetes self-management
education and support. Popul Health Manag
2012;15:144–148
46. Auslander WF, Anderson BJ, Bubb J, Jung
KC, Santiago JV. Risk factors to health in
diabetic children: a prospective study
from diagnosis. Health Soc Work 1990;
15:133–142
47. Delamater AM. Psychological care of
children and adolescents with diabetes.
Pediatr Diabetes 2009;10(Suppl. 12):
175–184
48. Wysocki T, Harris MA, Buckloh LM, et al.
Randomized trial of behavioral family
systems therapy for diabetes: maintenance
of effects on diabetes outcomes in ado-
lescents. Diabetes Care 2007;30:555–560
49. Wysocki T, Harris MA, Buckloh LM, et al.
Effects of behavioral family systems ther-
apy for diabetes on adolescents’ family
relationships, treatment adherence, and
metabolic control. J Pediatr Psychol 2006;
31:928–938
50. Palladino DK, Helgeson VS. Friends or
foes? A review of peer inﬂuence on self-
care and glycemic control in adolescents
with type 1 diabetes. J Pediatr Psychol
2012;37:591–603
51. Lewin SA, Dick J, Pond P, et al. Lay health
workers in primary and community
health care. Cochrane Database Syst Rev
2005;1:CD004015
52. Norris SL, Chowdhury FM, Van Le K,
et al. Effectiveness of community health
workers in the care of persons with di-
abetes. Diabet Med 2006;23:544–556
53. World Health Organization. Peer Support
Programmes in Diabetes: Report of a
WHO Consultation, 5–7 November 2007.
Available from www.who.int/diabetes/
publications/Diabetes_ﬁnal_13_6.pdf.
Accessed 31 October 2012
54. Heisler M, Vijan S, Makki F, Piette JD.
Diabetes control with reciprocal peer
support versus nurse care management:
a randomized trial. Ann Intern Med 2010;
153:507–515
55. Fisher EB, Boothroyd RI, Coufal MM,
et al. Peer support for self-management of
diabetes improved outcomes in in-
ternational settings. Health Aff (Mill-
wood) 2012;31:130–139
56. Puska P, Vartiainen E, Tuomilehto J,
Salomaa V, Nissinen A. Changes in pre-
mature deaths in Finland: successful
long-term prevention of cardiovascular
diseases. Bull World Health Organ 1998;
76:419–425
57. Fichtenberg CM, Glantz SA. Association
of the California Tobacco Control Pro-
gram with declines in cigarette con-
sumption and mortality from heart
disease. N Engl J Med 2000;343:1772–
1777
58. Economos CD, Hyatt RR, Goldberg JP,
et al. A community intervention reduces
BMI z-score in children: Shape Up Som-
erville ﬁrst year results. Obesity (Silver
Spring) 2007;15:1325–1336
59. Engelgau MM, Narayan KMV, Geiss LS,
et al. A project to reduce the burden of
diabetes in the African-American com-
munity: Project DIRECT. J Natl Med As-
soc 1998;90:605–613
60. Goodman RM, Liburd LC, Green-Phillips
A. The formation of a complex commu-
nity program for diabetes control: les-
sons learned from a case study of Project
DIRECT. J Public Health Manag Pract
2001;7:19–29
61. Von Korff M, Gruman J, Schaefer J, Curry
SJ, Wagner EH. Collaborative manage-
ment of chronic illness. Ann Intern Med
1997;127:1097–1102
62. Ciechanowski PS, Katon WJ, Russo JE,
Walker EA. The patient-provider relation-
ship: attachment theory and adherence to
care.diabetesjournals.org DIABETES CARE, VOLUME 36, FEBRUARY 2013 469
Marrero and Associates
treatment in diabetes. Am J Psychiatry
2001;158:29–35
63. Wagner EH, Grothaus LC, Sandhu N,
et al. Chronic care clinics for diabetes in
primary care: a system-wide randomized
trial. Diabetes Care 2001;24:695–700
64. Sherbourne CD, Hays RD, Ordway L,
DiMatteo MR, Kravitz RL. Antecedents of
adherence to medical recommendations:
results from theMedical Outcomes Study.
J Behav Med 1992;15:447–468
65. Aubert RE, Herman WH, Waters J, et al.
Nurse case management to improve gly-
cemic control in diabetic patients in a
health maintenance organization. A ran-
domized, controlled trial. Ann Intern Med
1998;129:605–612
66. Trento M, Passera P, Tomalino M, et al.
Group visits improve metabolic control in
type 2 diabetes: a 2-year follow-up. Di-
abetes Care 2001;24:995–1000
67. Trento M, Passera P, Borgo E, et al. A
5-year randomized controlled study of
learning, problem solving ability, and
quality of life modiﬁcations in people with
type 2 diabetes managed by group care.
Diabetes Care 2004;27:670–675
68. Larsen DL, Cannon W, Towner S. Longi-
tudinal assessment of a diabetes care
management system in an integrated
health network. J Manag Care Pharm
2003;9:552–558
69. Cooksey C, Lanza AP. Examining diabetes
health beneﬁts in health plans of large
employers. J Public Health Manag Pract
2003;(Suppl.):S30–S35
70. Austin MM. Diabetes educators: partners
in diabetes care and management. Endocr
Pract 2006;12(Suppl. 1):138–141
71. Bojadzievski T, Gabbay RA. Patient-
centered medical home and diabetes.
Diabetes Care 2011;34:1047–1053
72. Fisher EB, Thorpe CT, Devellis BM,
Devellis RF. Healthy coping, negative
emotions, and diabetes management:
a systematic review and appraisal. Di-
abetes Educ 2007;33:1080–1103; dis-
cussion 1104–1106
73. Fisher EB, Brownson CA, O’Toole ML,
Shetty G, Anwuri VV, Glasgow RE. Eco-
logical approaches to self-management:
the case of diabetes. Am J Public Health
2005;95:1523–1535
74. Fisher EB, Brownson CA, O’Toole ML,
Anwuri VV, Shetty G. Perspectives on self-
management from the Diabetes Initiative
of the Robert Wood Johnson Foundation.
Diabetes Educ 2007;33(Suppl. 6):216S–
224S
75. Christakis NA, Fowler JH. Connected:
The Surprising Power of Our Social
Networks and How They Shape Our
Lives. New York, Little, Brown and Co.,
2009
470 DIABETES CARE, VOLUME 36, FEBRUARY 2013 care.diabetesjournals.org
Empowering behavior change in diabetes
